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structure, in circumstances such as have been under consideration that the larger corresponding structure would be likewise sufficient. In fact, we may notice in general that, in order to have similar structures to take similar deformations under the action of loads of material similar to the structures and similarly disposed, and to have equal margins of superabundant strength for safety, it would be necessary that the specific rigidity and strength of the material should increase directly in proportion to the homologous linear dimensions of the structures. But such is not the case in fact; and so, as we go on enlarging our already large structures (beam bridges or ships, for instance), if we keep to the same proportions, we must come ultimately to dimensions such that the structure will break down by its own gravity.
Referring now again to the general principle which has been laid down and demonstrated in the early part of this paper—viz., That similar structures, if strained similarly within limits of elasticity from their forms when free from applied forces, must have their systems of applied forces similar in arrangement and of amounts, at homologous places, proportional to the squares of homologous linear dimensions—we may see that it affords very tolerably satisfactory means of judging of the relation between large and small similar structures which have to resist the forces of wind, when those structures depend for their sufficiency mainly on their strength, and their gravity does not come into account as having any very important influence among the conditions affecting the results. •/ Thus, if we compare two similar 'masfs carrying similar sails, and being either with or without stay-ropes similar in arrangement, and having their sails alike exposed to the wind— so that we may assume as being at least approximately enough true—that the force of the wind per unit of area is the same at corresponding places in the two structures; or that, in other words, on homologous areas in the two structures, the force of the wind will be similarly applied as to direction, and will, in magnitude, be in the ratio of the squares of homologous linear dimensions, we may judge that the two will be similarly strained, and will be stressed with equal severity at all homologous places, and thus that both will be alike suitable for resisting the force of the same day's wind.,
For the same reasons, it would appear that two umbrellas— similar in form at every part, but different in size—would be alike